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Abstract of JP9298511 

PROBLEM TO BE SOLVED: To make the 
frequency of each output light stable so as to be 
located at a prescribed frequency interval without 
strictly managing an oscillated frequency of each 
semiconductor laser beam source in the case of 
generating a plurality of output lights by a plurality 
of semiconductor laser beam sources. SOLUTION: 
A control circuit 7 uses an optical changeover device 
1 to select any of output lights of light source units 
100-300, and the selected light passes through a 
Fabry-Perot etalon resonator 3. A quotient on which 
a transmittivity of the Fabry-Perot etalon resonator 3 
is reflected is obtained from a divider 6. The control 
, circuit detects a frequency error between the 
frequency of an output light of the light source unit 
and the target value based on the quotient and 
adjusts a temperature and a drive current of the 
semiconductor laser beam source of the light source 
unit based on the frequency error. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By controlling the temperature and the drive current of the semiconductor laser light 
source, two or more light source units which can adjust the frequency of output light, The optical 
switcher which chooses the output light of the light source unit of one among said two or more light 
source units, The 1 st photo detector, a Fabry Perot etalon resonator, and the optical turnout that 
branches and supplies the output light chosen by said optical switcher to said the 1st photo 
detector and said Fabry Perot etalon resonator, The 2nd photo detector which receives the 
transmitted light of said Fabry Perot etalon resonator, The means which maintains said 1st photo 
detector, a Fabry Perot etalon resonator, an optical turnout, and the 2nd photo detector at constant 
temperature, The divider which does the division of each output signal of said 1st and 2nd photo 
detectors, Choose the output light of a light source unit through said optical switcher, and it is 
based on the division result obtained from said divider when the output light of this selected light 
source unit penetrates said Fabry Perot etalon resonator. The frequency stabilization light source 
characterized by providing the control means which the target frequency to which the frequency of 
the output light of the light source unit concerned was set corresponding to the light source unit 
concerned by adjusting the temperature and the drive current of the semiconductor laser light 
source of the light source unit concerned is made to stabilize. 

[Claim 2] The frequency stabilization light source according to claim 1 to which said target 
frequency is characterized by being a frequency near [ where the permeability of said Fabry Perot 
etalon resonator serves as the maximum ] the resonance frequency. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
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[0001] 

[Field of the Invention] This invention relates to the frequency stabilization light source possessing 
the function which stabilizes the frequency of each output light so that the light source which 
outputs respectively two or more kinds of light from which the frequency differed in frequency 
multiplex optical communication etc. may be started, especially the frequency of each output light 
may serve as constant frequency spacing or spacing of the integral multiple of constant frequency. 
[0002] 

[Description of the Prior Art] Drawing 4 shows the example of 1 configuration of the sending set of 
the frequency multiplex optical transmission system which applied the conventional frequency 
stabilization light source. This sending set is constituted by two or more transmitting units 400-600 
and optical multiplexing machines 30. In addition, although two or more transmitting units exist also 
among the transmitting units 500 and 600, illustration is omitted about those transmitting units. 
[0003] The transmitting unit 400 is constituted by the frequency criteria 401, the semiconductor 
laser light source 402, a thermal control circuit 403, the current control circuit 404, the control 
circuit 405, the thermostat 406, and the optical modulator 407 like illustration. Other transmitting 
units 500 and 600 and — also have the same internal configuration as this transmitting unit 400. 
[0004] In the transmitting unit 400, the semiconductor laser light source 402 is held in the 
thermostat 406. And the temperature of this thermostat 406 is controlled by the thermal control 
circuit 403. Moreover, the drive current of the semiconductor laser light source 402 is controlled by 
the current control circuit 404. Although the semiconductor laser light source 402 is oscillated by 
giving this drive current and output light is emitted, the oscillation frequency in that case will be 
influenced by the current value of a drive current, and the temperature of a thermostat 406. A part 
of output light obtained from the semiconductor laser light source 402 is outputted to the frequency 
criteria 401. These frequency criteria 401 are a means to measure the frequency of the output light 
of the semiconductor laser light source 402. A control circuit 405 adjusts the set point of a thermal 
control circuit 403 and the current control circuit 404 based on the frequency of the output light of 
the semiconductor laser light source 402 measured by these frequency criteria 401, and stabilizes 
the oscillation frequency of the semiconductor laser light source 402 in a fixed frequency. 
[0005] Thus, the reason for stabilizing the oscillation frequency of the semiconductor laser light 
source 402 on the basis of the frequency criteria 401 is because the oscillation frequency accuracy 
and stability of the semiconductor laser light source 402 run short to the engine performance for 
which frequency multiplex optical communication is asked. 

[0006] The output light of the semiconductor laser light source 402 is outputted to an optical 
modulator 407. An optical modulator 407 modulates the output light of the semiconductor laser light 
source 402 with the electrical signal supplied through the signal input edge 408. The output light 
modulated by the modulator 407 is outputted to the optical multiplexing machine 30. The optical 
multiplexing machine 30 multiplexs and outputs the output light of the transmitting unit 400, and the 
output light of other transmitting units to a fiber-optics-communication cable from the optical 
output edge 31. 
[0007] 

[Problem(s) to be Solved by the Invention] As explained above, in the sending set of the frequency 
multiplex optical transmission system by the conventional technique, frequency stabilization of the 
semiconductor laser light source was performed in each transmitting unit. Therefore, frequency 
criteria also needed to be prepared in each transmitting unit. 

[0008] Moreover, in optical frequency multiplex communication, since frequency spacing with an 
adjacent channel is narrow, it is easy to generate crosstalk. In order to prevent this crosstalk, it is 
necessary to manage the frequency of each channel so that frequency spacing with an adjacent 
channel may become always fixed. However, it was economically [ technically and ] impossible to 
have measured and managed several GHz to dozens of GHz frequency spacing with a certain 
adjacent channel. So, with the sending set of the frequency multiplex optical transmission system by 
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the conventional technique, by controlling the frequency of the semiconductor laser light source of 
each transmitting unit itself by a severe precision and constancy, fluctuation of frequency spacing 
with an adjacent channel was suppressed, and crosstalk was coped with. For this reason, the 
sending set became expensive. 

[0009] Even if this invention is made in view of the situation explained above and does not manage 
strictly the oscillation frequency of each semiconductor laser light source itself, it aims at offering 
the frequency stabilization light source which can stabilize the frequency of the output light 
corresponding to each channel so that it may become constant frequency spacing or spacing of the 
integral multiple of constant frequency. 
[0010] 

[Means for Solving the Problem] The invention-in-this-application person asked the Fabry Perot 
etalon resonator for a clue for solving the above-mentioned technical problem. This Fabry Perot 
etalon resonator has the light transmission property which resonates at intervals of constant 
frequency so that it may illustrate to drawing 3 . Moreover, although each resonance frequency of a 
Fabry Perot etalon resonator is changed according to various factors, each of each resonance 
frequency is changed in this direction in that case. Therefore, if control which makes in agreement 
with each resonance frequency of this Fabry Perot etalon resonator each frequency of the signal 
light of each channel which a sending set outputs can be performed, it will be thought that adjacent 
channel spacing of the signal light of each channel can be kept constant Then, the invention-in- 
this-application person decided to examine the solution means of the technical problem of this 
invention by using this Fabry Perot etalon resonator. 

[0011] First, coincidence is made to carry out incidence of the output light corresponding to each 
channel obtained from two .or more semiconductor laser-on the other hand light source as law for 
performing the above control to one Fabry Perot etalon resonator, and how to measure frequency 
spacing of the semiconductor laser light source can be considered by detecting the permeability of 
the Fabry Perot etalon resonator in that case. 

[0012] However, it is impossible as an actual problem to enforce this approach. Although it is 
necessary to separate and measure the quantity of light of the transmitted light obtained from a 
Fabry Perot etalon resonator for every channel if this approach shall be enforced, it is because a 
photo detector cannot perform such measurement. 

[0013] In accordance with two or more optical paths, incidence of each output light obtained from 
two or more semiconductor laser light sources as an option is carried out to a large-sized Fabry 
Perot etalon resonator, and how to separate and detect permeability for every output light of each 
semiconductor laser light source can be considered by receiving each transmitted light obtained 
from this Fabry Perot etalon resonator by two or more photo detectors arranged on extension of 
two or more above-mentioned optical paths. 

[0014] However, when this approach is enforced, a gap arises in resonance frequency by dispersion 
on manufacture between each optical path which passes a Fabry Perot etalon resonator. Thus, if 
resonance frequency shifts, taking advantage of the description of a Fabry Perot etalon resonator, 
adjacent channel spacing cannot be kept constant. Moreover, a large-sized Fabry Perot etalon 
resonator is difficult to fully perform temperature control, and a temperature gradient tends to 
produce it by the part of a Fabry Perot etalon resonator. And when a temperature gradient 
produces at least each part of a Fabry Perot etalon resonator in between, it will originate in this 
temperature gradient and a gap will arise in resonance frequency between each optical path. 
[0015] As a result of repeating the above examination, the invention-in-this-application person 
reached the conclusion that the following means must be provided despite a join office, in order to 
solve the technical problem of this invention. 

[0016] a. Each output light obtained from two or more semiconductor laser light sources should 

make the Fabry Perot etalon resonator penetrate in accordance with a single optical path. 

[001 7] b. When a Fabry Perot etalon resonator is made to carry out incidence of the output light of 
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all the semiconductor laser light sources to coincidence in accordance with a single optical path, it 
becomes difficult to separate and measure the transmitted light obtained from a Fabry Perot etalon 
resonator for every semiconductor laser light source. Then, the output light of the semiconductor 
laser light source of one is chosen among each semiconductor laser light source, and this selected 
output light is supplied to a Fabry Perot etalon resonator, and suppose that the permeability 
corresponding to the semiconductor laser light source concerned is measured. 
[0018] This invention offers the concrete means based on the above-mentioned conclusion. 
Invention concerning claim 1 by controlling the temperature and the drive current of the 
semiconductor laser light source Namely, two or more light source units which can adjust the 
frequency of output light, The optical switcher which chooses the output light of the light source 
unit of one among said two or more light source units, The 1 st photo detector, a Fabry Perot etalon 
resonator, and the optical turnout that branches and supplies the output light chosen by said optical 
switcher to said the 1 st photo detector and said Fabry Perot etalon resonator, The 2nd photo 
detector which receives the transmitted light of said Fabry Perot etalon resonator, The means 
which maintains said 1st photo detector, a Fabry Perot etalon resonator, an optical turnout, and the 
2nd photo detector at constant temperature, The divider which does the division of each output 
signal of said 1st and 2nd photo detectors, Choose the output light of a light source unit through 
said optical switcher, and it is based on the division result obtained from said divider when the 
output light of this selected light source unit penetrates said Fabry Perot etalon resonator. Let the 
frequency stabilization light source characterized by providing the control means which the target 
frequency to which the frequency of the output light of the light source unit concerned was set 
corresponding to the light source unit concerned is made to stabilize be a summary by adjusting the 
temperature and the drive current of the semiconductor laser light source of the light source unit 
concerned. 

[0019] Moreover, invention concerning claim 2 make's a summary the frequency stabilization light 
source according to claim 1 to which said target frequency is characterized by being a frequency 
near [ where the permeability of said Fabry Perot etalon resonator serves as the maximum ] the 
resonance frequency. 

[0020] In addition, although there was a case where a Fabry Perot etalon resonator was used for 
frequency criteria in order to realize conventionally the stabilization light source of the precision 
which can be used for frequency multiplex optical communication, the separate Fabry Perot etalon 
resonator was prepared for every semiconductor laser light source also in this case, and frequency 
stabilization was performed. Therefore, the property in which adjacent channel spacing which the 
Fabry Perot etalon resonator has hardly changed was not fully able to be used. 
[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0022] A. 1 st operation gestalt drawing 1 is the block diagram showing the configuration of the 1 st 
operation gestalt of this invention. This operation gestalt has two or more light source units 100- 
300. In addition, these illustration is omitted, although it sets to drawing 1 and two or more of other 
light source units exist among the light source units 200-300. 

[0023] First, the configuration of the light source unit 100 is described. A thermal control circuit 101 
stabilizes the temperature of a thermostat 103 according to the desired value directed by the 
control circuit 7. The current control circuit 102 stabilizes the drive current of the semiconductor 
laser light source 1 04 according to the desired value directed from the control circuit 7. Thus, 
accommodation of the desired value of the temperature of the semiconductor laser light source 1 04 
and a drive current is made under control by the control circuit 7, and control of the frequency of 
the output light of the semiconductor laser light source 104 is performed. 

[0024] The optical turnout 1 05 dichotomizes the output light of the semiconductor laser light source 
1 04, and outputs one branching light from the optical output edge 1 1 . The branching light of another 
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side obtained from the optical turnout 105 is sent to the optical switcher 1 as a signal light for 
optical frequency detection. 

[0025] As mentioned above, although the light source unit 100 was explained, other light source 
units 200-300 have the same configuration as this light source unit 1 00. 
[0026] Each light source units 100-300 output output light to the optical output edges 12-13 
respectively. Each light source units 100-300 output the signal light for optical frequency detection 
to the optical switcher 1 at coincidence. The optical switcher 1 chooses one out of the signal light 
outputted from each light source unit, and outputs it to the optical turnout 2. Selection of the 
output light of each light source unit by this optical switcher 1 is performed under control by the 
control circuit 7. 

[0027] The signal light supplied to the optical turnout 2 from the optical switcher 1 dichotomizes, 
and is respectively supplied to a photo detector 4 and the Fabry Perot etalon resonator 3. The 
signal light inputted into the photo detector 4 is changed into the electrical signal corresponding to 
the optical reinforcement of the signal light concerned, and is supplied to a divider 6 as a divisor. 
[0028] On the other hand, the signal light inputted into the Fabry Perot etalon resonator 3 
penetrates the Fabry Perot etalon resonator 3, and is supplied to a photo detector 5. According to 
the transparency property of the Fabry Perot etalon resonator 3, attenuation is given to signal light 
by the attenuation factor according to the frequency of the signal light concerned in the case of this 
transparency. The signal light which penetrated the Fabry Perot etalon resonator 3 and was supplied 
to the photo detector 5 is changed into the electrical signal corresponding to the optical 
reinforcement of the signal light concerned, and is outputted to a divider 6 as a dividend. 
[0029] A divider 6 does the division of the dividend supplied from the photo detector 5 by the 
divisor supplied from the photo detector 4, and outputs the division value acquired as a result to a 
control circuit 7. Here, the former divisor is reflecting the signal luminous intensity before 
penetrating the Fabry Perot etalon resonator 3, and the latter dividend shows the signal luminous 
intensity after penetrating the Fabry Perot etalon resonator 3. Therefore, the division value acquired 
from a divider 6 becomes a thing reflecting the permeability of the Fabry Perot etalon resonator 3 to 
the signal light concerned. Then, when the multiplier K which can be uniquely found from the 
branching ratio of the optical turnout 4 and the sensibility of photo detectors 4 and 5 takes an 
advantage to the division value acquired from this divider 6, he is trying to ask for the permeability 
of the Fabry Perot etalon resonator 3 with this operation gestalt. 

[0030] The frequency characteristics of the permeability of a Fabry Perot etalon resonator are 
shown in drawing 3 . A Fabry Perot etalon resonator shows a permeability property like drawing 3 for 
a laser beam resonating between the reflectors of a parallel pair, and a standing wave occurring. 
Therefore, resonance arises for every integral multiple of the frequency which a standing wave 
generates, and a laser beam penetrates. That is, a laser beam will penetrate at intervals of constant 
frequency. 

[0031] The optical turnout 2 and the Fabry Perot etalon resonator 3 which were explained above, 
and photo detectors 4 and 5 are stored in the thermostat 9, and the temperature in this thermostat 
9 is controlled by the thermal control circuit 8. Therefore, the Fabry Perot etalon resonator 3 can 
be controlled by temperature control which this thermal control circuit 8 performs to predetermined 
temperature, and, thereby, resonance frequency can be adjusted by it. Temperature control by this 
thermal control circuit 8 is also performed under control of a control circuit 7, and a thermal control 
circuit 8 controls the temperature of a thermostat 9 according to the desired value directed from 
the control circuit 7. 

[0032] Next, with reference to drawing 1 and drawing 3 , the operation whose control circuit 7 
stabilizes the output light of each semiconductor laser light source of the light source units 100-300 
based on each resonance frequency of the Fabry Perot etalon resonator 3 is explained. 
[0033] First, the optical switcher 1 shall have chosen the signal light of the light source unit 100 
under control by the control circuit 7. In this case, the signal light from the light source unit 100 is 
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chosen with the optical change-over vessel 1 , this selected signal light passes the optical turnout 2 
and the Fabry Perot etalon resonator 3, it is respectively changed into an electrical signal by photo 
detectors 4 and 5, the division of each electrical signal is done by the divider 6, and the division 
value acquired as a result is supplied to a control circuit 7. 

[0034] A control circuit 7 multiplies by the multiplier K mentioned above to the division value 
supplied from the divider 6, and asks for the permeability A of the Fabry Perot etalon resonator 3 to 
the oscillation frequency of the semiconductor laser light source 104. Subsequently, a control circuit 
7 compares this permeability A with the desired value B set up beforehand, and adjusts the desired 
value of a thermal control circuit 101 or the current control circuit 102 with the controlled variable 
according to that difference. 

[0035] Thus, the oscillation frequency of the semiconductor laser light source 104 changes by 
having changed the desired value of a thermal control circuit 101 or the current control circuit 102. 
And since the oscillation frequency of the semiconductor laser light source 104 changes, the 
permeability A of the Fabry Perot etalon resonator 3 changes. Consequently, permeability A will 
approach the desired value B beforehand set up in the control circuit 7. 

[0036] By repeating actuation of adjusting the desired value of a thermal control circuit 101 or the 
current control circuit 102 with the above procedure, a control circuit 7 changes the oscillation 
frequency of the semiconductor laser light source 104, and doubles the permeability A of the Fabry 
Perot etalon resonator 3 with desired value B. . 

[0037] Next, a control circuit 7 operates the optical switcher 1, and makes the signal light of the 
light source unit 200 output to the optical turnout 2. Subsequently, a control circuit 7 multiplies the 
division value supplied from a divider 6 by the multiplier K, and asks for the permeability C of the 
Fabry Perot etalon resonator 3 to the oscillation frequency of the semiconductor laser light source 
204. 

[0038] Subsequently, a control circuit 7 carries out actuation of doubling the oscillation frequency of 
the semiconductor laser light source 204 with the desired value B of the permeability of the Fabry 
Perot etalon resonator 3 set up beforehand, by adjusting the desired value of a thermal control 
circuit 201 or the current control circuit 202. 

[0039] The example shown in drawing 3 is in each resonance point of the Fabry Perot etalon 
resonator 3 corresponding to each oscillation frequency of the semiconductor laser light sources 
104 and 204 as ****. Each oscillation frequency of the semiconductor laser light sources 104 and 
204 is stabilized where the same delta frequency as the delta frequency during each of these 
resonance points is maintained. 

[0040] When it sets up within the limits of the frequency range D which shows the initial value of 
the oscillation frequency of the semiconductor laser light source 204 to drawing 3 , frequency 
stabilization of the control circuit 7 is carried out to the permeability E to which the curve of the 
permeability of drawing 3 intersects desired value B in the oscillation frequency of the 
semiconductor laser light source 204. This operation shows that the frequency stabilization of the 
oscillation frequency of each semiconductor laser light source can be carried out to the integral 
multiple of resonance frequency spacing of the Fabry Perot etalon resonator 3, or resonance 
frequency spacing by setup of the initial value of the oscillation frequency of the semiconductor 
laser light source. 

[0041] A control circuit 7 repeats like the following the actuation which operates the optical 
switcher 1 and stabilizes a light source unit in the frequency corresponding to the desired value B of 
the permeability of the Fabry Perot etalon resonator 3 for the oscillation frequency of the 
semiconductor laser light source of a sequential change and each light source unit. By the above 
actuation, the oscillation frequency of the semiconductor laser light source of all light source units 
will be stabilized by the desired value B of the permeability of the Fabry Perot etalon resonator 3. 
[0042] As mentioned above, according to this operation gestalt, by changing a light source unit one 
by one using the optical switcher 1, the oscillation frequency of the semiconductor laser light source 
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of two or more light source units can be detected using one small Fabry Perot etalon resonator 3, 
and the oscillation frequency of the semiconductor laser light source of each light source unit can 
be stabilized to each resonance frequency of the Fabry Perot etalon resonator 3. Moreover, in order 
not to base the signal light chosen by the optical switcher 1 on whether it is a thing from which light 
source unit but to always pass the single optical path of the Fabry Perot etalon resonator 3, a gap 
of the resonance frequency of the Fabry Perot etalon resonator resulting from a gap of the optical 
path mentioned above is not generated, either. 

[0043] Now, in this operation gestalt, although the frequency corresponding to the maximum point F 
of the permeability of the Fabry Perot etalon resonator shown in drawing 3 is not in agreement to 
the desired value of the oscillation frequency of the semiconductor laser light source, this is based 
on the following reasons. 

[0044] First, suppose that the Fabry Perot etalon resonator had a transparency property whose 
frequency corresponding to the maximum point F of the transmission temporarily shown in drawing 3 
to the desired value of the oscillation frequency of the semiconductor laser light source 
corresponds. Moreover, the oscillation frequency of the semiconductor laser light source takes at 
the beginning for it having been in agreement with the frequency corresponding to this maximum 
point F. In this condition, supposing it changes the oscillation frequency of the semiconductor laser 
light source by a certain reason and the transmission of a Fabry Perot etalon resonator falls, the 
oscillation frequency of the semiconductor laser light source must be changed so that the 
transmission of a Fabry Perot etalon resonator may serve as the maximum point F. 
[0045] However, since it is unknown whether it is a frequency corresponding to permeability H for 
whether the oscillation frequency of thVcurrent'semiconductor laser light source is a frequency 
corresponding to the permeability G of a Fabry Perot etalon resonator, the following troublesome 
processings are [ that it should judge whether it is which frequency ] needed. 
[0046] a. Measure whether change of the permeability of a Fabry Perot etalon resonator becomes in 
the forward direction, or it becomes in the negative direction by changing the oscillation frequency 
of the semiconductor laser light source. 

b. If change of the permeability of a Fabry Perot etalon resonator is the forward direction, it will be 
judged that the semiconductor laser light source is oscillating on the frequency of permeability G. 

c. If change of the permeability of a Fabry Perot etalon resonator is the negative direction, it will be 
judged that the semiconductor laser light source is oscillating on the frequency of permeability H. 
[0047] However, in having changed the oscillation frequency of the semiconductor laser light source 
in this way, achievement of the purpose of stabilizing the oscillation frequency of the semiconductor 
laser light source will be barred on the contrary. 

[0048] Moreover, near maximum point F of the permeability of a Fabry Perot etalon resonator, since 
there is little variation of the permeability per unit frequency, the detection sensitivity of the 
oscillation frequency drift of a light source unit becomes low. 

[0049] Then, the Fabry Perot etalon resonator which has a transparency property whose frequency 
corresponding to the permeability B shown in drawing 3 instead of a frequency corresponding to the 
maximum point F of the permeability shown in drawing 3 corresponds is used to the desired value of 
the oscillation frequency of the semiconductor laser light source, and it was made to stabilize the 
oscillation frequency of the semiconductor laser light source in this operation gestalt this 
permeability B as desired value of permeability. That is, by having done in this way, when 
permeability decreases from desired value B, the oscillation frequency of the semiconductor laser 
light source is lower than desired value, when permeability increases from desired value B, the 
oscillation frequency of the semiconductor laser light source will be higher than desired value, and 
the increase and decrease of the direction of an oscillation frequency will become settled uniquely 
by the increase and decrease of the direction of permeability. Therefore, it can stabilize to desired 
value, without operating the oscillation frequency of the semiconductor laser light source 
unnecessarily. Moreover, it writes as the desired value B which shows the desired value of 
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permeability to drawing 3 , and the oscillation frequency of the semiconductor laser light source can 
be detected to high sensitivity. 

[0050] There is an optical input edge 10 in one of the inputs of the optical switcher 1 in this 
operation gestalt. When the accuracy of the resonance frequency of a Fabry Perot etalon resonator 
runs short to the purpose of use, this is used in case processing which inputs the signal light for 
refer to the frequency, and proofreads a Fabry Perot etalon resonator from the exterior is 
performed. Here, with reference to drawing 1 , the proofreading processing of a Fabry Perot etalon 
resonator performed using this optical input edge 10 is explained. 

[0051] First, the signal light whose frequency is known is inputted into the optical input edge 10. A 
control circuit 7 operates the optical switcher 1, and inputs the signal light from the optical input 
edge 10 into the Fabry Perot etalon resonator 3 through the optical turnout 2. Subsequently, a 
control circuit 7 asks for the permeability of the Fabry Perot etalon resonator 3 to the frequency of 
the input signal light of the optical input edge 10 from the output of a divider 6. By the conversion 
chart or count, a control circuit 7 calculates the desired value of the permeability of the Fabry 
Perot etalon resonator 3 from the frequency of signal light 

[0052] A control circuit 7 adjusts a thermal control circuit 8 so that permeability and desired value 
may become equal. The resonance frequency of the Fabry Perot etalon resonator 3 can be 
stabilized in the frequency of the signal light inputted into the optical input edge 10 by repeating the 
above actuation. By stabilizing the oscillation frequency of the semiconductor laser light source of 
all light source units using the Fabry Perot etalon resonator 3 stabilized in the frequency of the 
signal light inputted into the optical input edge JO; <the frequency stabilization of the frequency of 
the output light of each light source unit'Vah be carried out based on the optical frequency of the 
signal light inputted into the optical input edge 10. 

[0053] B. the 2nd operation gestalt — explain the 2nd operation gestalt of this invention with 
reference to drawing 2 below. This operation gestalt makes subordination connection of the 
frequency stabilization light source, and realizes the subcarrier light source for frequency multiplex 
optical communication. In drawing 2 , the frequency stabilization light sources 21 and 23 are the 
same configurations as the equipment of drawing 1 . The frequency stabilization light sources 21 and 
23 of drawing 2 are equipped with 1 5 light source units of drawing 1 . 

[0054] With the 193THz band, the frequency of the output light of each light source unit is adjusted 
so that the initial value of the oscillation frequency of each light source unit may become about 
10GHz spacing. This is for using that whose resonance frequency spacing of the Fabry Perot etalon 
resonator 3 is 1 0GHz. 

[0055] The thermal control circuit in each light source unit can adjust the temperature of a 
thermostat per 1/1000 degree C. Therefore, the oscillation frequency of the semiconductor laser 
light source can be adjusted per about 12MHz by the temperature control of the thermal control 
circuit in each of this light source unit. 

[0056] Moreover, the current control circuit in each light source unit can adjust the drive current of 
the semiconductor laser light source per 0.2nA. Therefore, the oscillation frequency of the 
semiconductor laser light source can be adjusted per about 0.5MHz by current accommodation of 
the current control circuit in each of this light source unit. 

[0057] The optical switcher 1 is the thing of the method which changes an optical path 
mechanically, and chooses and outputs one signal light from the optical input of 1 6 channels. 
Passage loss of the optical switcher 1 is less than 3dB including dispersion in the passage loss 
between channels. Time amount until it acquires the division value over the optical frequency of the 
signal light which the control circuit 7 changed the optical switcher 1 to the adjacent channel, and 
the optical change-over machine 1 chose from the divider 6 is 0.1 seconds. 2 seconds is taken for 
the optical switcher 1 to carry out the sweep of all the 1 6 channels, and to return on a radix point. 
Therefore, each light source unit receives the control for frequency stabilization at intervals of 2 
seconds. 



file://C:\Documents and Settings\Williams'AMy Documents\JPOEn\JP-A-H09-2985 1 1 .ht... 03/07/2006 



WIS RAGE BLANK 



WSPTO) 



• JB-A-H09-298511 



Page 9 of 12 



[0058] The thermal control circuit 8 which stabilizes the resonance frequency of the Fabry Perot 
etalon resonator 3 can adjust the temperature of a thermostat 9 per 1/10000 degree C. A thermal 
control circuit 8 can keep short-term temperature stability for the temperature of a thermostat 9 at 
5/10000 degree C or less in operating temperature limits. The division value outputted from a 
divider 6 has 0.03% of resolution by permeability conversion. This is converted into the frequency of 
the signal light which carries out incidence to the Fabry Perot etalon resonator 3, and is set to 
0.5MHz. 

[0059] The frequency stabilization light sources 21 and 23 constituted from components with such 
engine performance can be operated independently. When it is made to operate independently, if it is 
less than one month, it has less than **500MHz frequency accuracy after oscillation frequency 
proofreading. Oscillation frequency spacing of each light source unit can maintain less than 
[ 10GHz**50MHz]. 

[0060] The frequency criteria light source 20 can output a known oscillation frequency signal light. 
The output of the frequency criteria light source 20 is inputted into the optical input edge 22 of the 
frequency stabilization light source 21. The frequency stabilization light source 21 proofreads the 
resonance frequency of the Fabry Perot etalon resonator built in the frequency stabilization light 
source 21 by the frequency of the output light of the frequency criteria light source 20 inputted into 
the optical input 22. By proofreading the frequency stabilization light source 21 with the output light 
of the frequency criteria light source 20, frequency accuracy of the frequency stabilization light * 
source 21 can be set to less than **100MHz except the frequency accuracy of the output light of 
the frequency criteria light source 20. The accuracy of oscillation frequency spacing of each light 
source unit does not change within **50MHz. 

[0061] It branches by the optical turnout 25 and the optical output nearest to the frequency which 
each light source unit of the frequency stabilization light source 23 oscillates in the light source unit 
of the frequency stabilization light source 21 is inputted into the optical input 24 of the frequency 
stabilization light source 23. The frequency stabilization light source 23 proofreads the resonance 
frequency of the Fabry Perot etalon resonator built in the frequency stabilization light source 23 by 
the frequency of the output light of the frequency stabilization light source 21 inputted into the 
optical input 24. 

[0062] By proofreading the frequency stabilization light source 23 with the output light of the 
frequency stabilization light source 21, frequency accuracy of the frequency stabilization light 
source 23 can be set to less than **40MHz except the frequency accuracy of the output light of 
the frequency criteria light source 20. The accuracy of oscillation frequency spacing of each light 
source unit built in the frequency stabilization light source 23 is less than **50MHz. The error is set 
to less than **100MHz although frequency spacing of each light source unit of the frequency 
stabilization light source 21 and each light source unit of the frequency stabilization light source 23 
becomes a 10GHz integral multiple. 

[0063] Two or more output light managed by constant frequency spacing by making subordination 
connection of the frequency stabilization light source like the frequency stabilization light sources 
21 and 23 of this operation gestalt can be generated. Moreover, the output light of a large number 
managed by constant frequency spacing with the small number of subordination connection can be 
generated by making subordination connection in this way. 

[0064] When the oscillation frequency of each light source unit of the frequency stabilization light 
sources 21 and 23 of the operation gestalt of drawing 2 can be measured, an optical output with 
more high frequency accuracy can be offered by amending the desired value B of the permeability of 
the Fabry Perot etalon resonator 3 of drawing 3 currently beforehand held in a control circuit for 
every light source unit. 
[0065] 

[Effect of the Invention] According to this invention, in the frequency stabilization light source which 
generates two or more laser output light of constant frequency spacing using two or more 
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semiconductor laser light sources, even if it does not manage strictly the oscillation frequency of 
each semiconductor laser light source itself, it is effective in the ability to stabilize the frequency of 
the output light of each semiconductor laser light source so that it may become constant frequency 
spacing or spacing of the integral multiple of constant frequency. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the'basing-on 1st operation gestalt of this invention frequency 
stabilization light source. 

[Drawing 2] It is the example of the light source for frequency multiplex communication which is the 
2nd operation gestalt of this invention. 

[Drawing 3] They are the frequency characteristics of the permeability of a Fabry Perot etalon 
resonator. 

[Drawing 4] It is the example of the sending set for frequency multiplex optical communication using 
the conventional technique. 
[Description of Notations] 

1 Optical Switcher 

2 Optical Turnout 

3 Fabry Perot Etalon Resonator 

4 Photo Detector 

5 Photo Detector 

6 Divider 

7 Control Circuit 

8 Thermal Control Circuit 

9 Thermostat 

10 Optical Input Edge 

1 1 Optical Output Edge 

1 2 Optical Output Edge 

1 3 Optical Output Edge 

100 Light Source Unit 

101 Thermal Control Circuit 

102 Current Control Circuit 

1 03 Thermostat 

104 Semiconductor Laser Light Source 

105 Optical Turnout 
200 Light Source Unit 
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201 Thermal Control Circuit 

202 Current Control Circuit 

203 Thermostat 

204 Semiconductor Laser Light Source 

205 Optical Turnout 
300 Light Source Unit 
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awt u— if *« i o 4 (Dftmmmm^t? -s/c*. 7 

r^U • ^P • x^o>*^S3(DSj§*A*s^b-r 
S. C©*S3I. ^jS^A«SUai|o|8§7K:*JCi-C?d&IS:^ 

[0036] Mvmmt*. $Lko*mc* vu&mw 
@s§ i o i &ittt9MLfflm& i o 2©@sffi4sS6p-r 

©ISJKJS$$t£^b;*-fc!\ 7r^'J • • xdra>^ 

«s 3 ©aa^s a * e mm b K^-e 4 . 
[0037] ^lawmeni t*x&Mm 1 *»f*u * 

%i > -amniiaft 7 »r*s e *> s ti * fii(c& 

»K £Si C . U -If #W 2 0 4 O&aBttSMCtt 

t57r :/>; • -^p • x*n>ft^§3CDj§aamc£:sfc 20 

[0 03 8] 3tb>-CM0BIB7tt. WBBHVmKl 2 0 1 
£fctt*%IMSPIIIfg2 0 2©B»£fBi5-r-5.C i{c<=fc 

tiicirrfV • -^a • x£p>Jtiig3©jSji^©BS 

[003 91 03 K^-rWB, *!§tfcU— !f#iSi 1 0 4 
*>- s fcD t 2 0 4<D&mmm®!8LiC*ilZrrZ>7 t7<J -^P 
• x $ a >fttiS 3 ©#*!!.•£ ->ti^. 

U— f-fcmi 0 4fcJ:t>'2 0 4 ©■§#&«&?£»«> C*a 30 

[0040] mm#i'-y%M2 o 4 omfcmmnov) 

JWSHBScSit-r*. C(Of¥ffltt. !f**©« 

^^©SWffOHseK: <fc 19 . &=mw u -if*©© 

A&JStttt&7r:?!; • ^P • x*P>it{gg3©*tg 
JflftMlflHSfctt. ft^^raH©S8»t&K:jgjf«»£ 40 

[004 1 ] JWTIU««C> *l]ffl)|Hl8§7 ». t£9J§& 1 * 
»flEWfe«:i-» hfcflRXtfJg;?.. S3fejS^x-^ h©* 
3W*EU-1f*B[<I>««H***7r^y • • x#a 

>*i^s 3 ©as^© sms b taut i> tcmmsac^ 

it? . «±©8tljf^«fc0. -r^-r©* 
la-^l- ©¥«** U — tf*i®©^g^fg[*J 7 t f ') 
•^n • x;Sfci>ftffig3©Sja^©sefiiBK:S3£{b 

[0042] «±©<fc 5 CC. *HJS^SS«: intf. 3tW 50 
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<5. — 30/|l©7r ^"'J • • x£p>*»g3£ 
JB(,>Tlggfc©7fciEUx , h©¥t*f*U — !f*®©^6ia 
iSmSrtfcliiU «»ai» h©i*agf*U-lf*jgi©#S 
WM7t^>; • • x 2 p 3 ©&«fi| 

jg^twcttu-c^^b-rsctai-c^s. m)W 

©&©-e<fc£*>K<J:6?\ ^7 r^D • -^a • x£a 

>stig3©iji^ss£jij&-rsfc&. ±^ofc*ss© 
•rnKiiH-r^^r^'; -^p • x^a^ns©^ 
js&gt©-rft«>2i£i<&t,>. 

[0 04 3] ST. #l566JF2SiK:*St>-C. ¥i£f*U— !f 

*^©26^&8fc©BS<ilK:*fU I3tc^t7T7'U 
• ^.u • x^a>Jt*iS©S3S^©S^F(c*f|Ct;ufc 
& LX^H^ifi. C n«JWT©SS«c J: s & 

[0044] st, mc*m#\s— y%m<D$mffimn 
osmmcztL . a 3 tcsvr sja^©SA.-#.F u 

ifa>*igA5fLTi,>fctTs. *?t. sa. mm 
w u — if *as©#siija$8fcai c ©^ * f icttm l tern 

^•tj • • x^D>it^g©ji3fi^* s T* 1 o/t<t-r'5 

[0045] o^u. 3H5e©*«(*u— yytm<D$mm 

i&Wfi-y rZfV - ^n • x*P>&fgg©j£j&*GCC*t 

^pHj-c^-s/c*. i^-rn©ji^-c$)S*^*ij»f^< 
too46] a . mm^-^mo^mmwi^it 

S3ft^©^fc*JiE^|fiJ % ?> tc^c * *>£§'J3£T 

b. 7t7!) • • x p >&m&<Dmmm<D^it& 

c. yr^v -^a- x $ p >*^H©jgj<a*©^{t# 

jujftfc e> jgji^ h ©jgj^r*««: v - -yftmm 
[0047] LfrLtt&b. c<D£'jicmm#u-iryt 

[0 048] $ fc. ^r^'J-^P-xSP >*MS© 

jSM^©s^ f «ifi-c«. mam^m k> ©a®^© 
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[0049 j *cr. #mmmsa$i<>x^ 

•?*>7r7V ■ -<p • x^n>±t^g^ffi^L, C(Dj§ 
it* B % iif(D g <h U r u - If *SH<DI6Jg 

\*¥m# i> - irytm<Dmmmk& sum* o 

fc. iS®^<Da«fii^^3CCm-rS«fflBiLfc/cfe, 
[0 05 0] 44BBBmc*l>T , 1 cdA^cd 

p • x * a >*j^s©j«is?e»©tta^fl6ffla wcc» 20 

^A^lt7 7 ^'; • ^P • x^a>ftJgg^iE 

[005 1] st, ^a^jbi ota*. mmk&sm-c 
7 r • -^p • xarp>jesg3{cA*-rs. 

fi#*©HaaBi[^-rS7T^i; -^p.x£P>±«g 

s 3 4. mwMmitemMm&tcte&w 

CCcfcO, fi-^TfeOilig^O^T^y • -^p • x£p> 

[0 05 2 ] MfflSIB 7 tt % jajt«<b Sttffltf* u < * 

sj:^«ciafl3W«iai88*awii-r4. «±©»^**io 
fiia^^TicA^ffi 1 0 icAftLtcm*&e<Dmiiimc& 

tDSffia^«:3c^fcLfc7r z/V -^P *x^n>itJi^ 40 

*©«aaK*36A*« 1 0CCA*Lfcm#*cD*JHifttt 
[0 0 5 3 ] B. Iff 2 iUSJgJg 

mRB&mt/tMmm <Dmmmtm zmm>Ltci><Dv$> 
a2tcfct^r, mwK&tmt%M2 1*5^23 
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*jB2 1i2 3t* 1 mi<D%M^~v h£l 5<I«^."C 
[0 054] ^*aS^x „ KDW**OJH«»», 1 9 
SHI 0GHzHIHCc&SJ:9Cc8l©Snr^4. Cti 

« % 7r^y • ^p • x*p>*«s3o^aBaagttiHi 

[0055] &%m*~v hftvm&mmmmzwMfe 
(du&z 1/1 0 0 o a cm{&vmBv£z> 0 ^r, c 

^ftU-lf^^JgJ^^^l 2MHz*tttB 

[0 0 5 6 ] 4fc. S7fe®^x h P^<D«SS*fBaiIll85 
tt, *«ftU>-1f7feaS0D|gl!^liS^0. 2nA^{4r|g 
gpr^T6 Q C©*jlHai7hrtO«jtllttPi 

^J0. 5MHz*ffi-CH8g5TSCi*sr'*S 0 
[0 0 5 7 ] 1 tt. «M«WCc3EB*Weit4*' 

dB6(rtr*8. M&QB 7 1 ^RS^i-> 
tt % 0. 1 »-C45 B 1 3tis 1 6 ^ t >*^T^ 

r**BiLr»jSfcB!** , tr{c2#*» , r*. J^^tg 
*®^x^ htt2»wwrai^^{t©fc»o«lW* 

[0 0 5 8 ] 7t^'J • -^P • x p >itJig 3 CD^tg 

* 1/1 0 0 0 o o cm{kvmB-?2>c±&~e%z> e ag 

®HSK$SK«r, 5/1 00 00°COTcgoc<h^ 

rfir€> 0 l»IH6^6mASti2Bfiffffi«. 

T0. 0 3«©»JBttt»oT^S. Ctitt^r^U- 

-<p • x^p>^aHf 3ccA**T4fi#*oaaa»cc» 
[0059] ccdj: 5 ^tttg^r^o/c^r^-r^ig 

i«a»«!e{t3(6W2 lW2 3(t mar-ibff^if^c 

— * ftVXfa~C&ti\*± 5 0 0MHz«rtCD^^fii 

K£W-f 60 #*as^x^ h(D%&jHiffiKmn»i og 

Hz ±5 0MHzHrt*«ocim5. 
[0 06 0] ^^**H3lci®2 0 OMMWHWSWaift 

«#36*a*"c*4. masaBiW2oot(iA». ■ 

«9R3ee4b3f»2 1036A*«2 2K:A*T4 i 
«5e<b**2 1 3t:A*2 2 W:A^U/cig^S*7e: 
IS2 0©W**©Hift«CcJ:Q «j^3^fla6«2 1 Cc 
ftiKStifc^T^y ♦ -cp * x^n>it^g<Dft^iSig 
^*SiET^ 0 JHiR««3£^b6«2 1 ^iS^Sm^ 
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2o©ffl^-csaE-rsci«:j:»3. mmm&m<b%m 
2 i ommmmmt* m&&mmftm2 o omtiftom 

[0 0 6 1 ] jg&tfcS£<b7&!S2 lOrm^-s- h©* 

SS{b7feiS2 3<D^A^2 4(CA^-rS. J9»Sft££{l: 
fti® 2 3 ^£A* 2 4 (C U fcJ38BR$£{b£M 2 10 

1 ©tt.##©W8ttK «fc 0 J^g$t£5£fb£igi2 3 (CAR 

[0062] naaK$]SfbXjR2 zzmmii&mmw. 

2 3 <D®mmmz. mmmm%m2 o ©Hd**©ji 

j&ifcS&K£<D^t,>-C ± 4 0 MH z JUlft iC"r & C t ifi-Cft 

<mwmmmm<omm& ± 5 0 mh z wrt-e&s. jg 

^S^b*jS2 1 ©S:ft$Ux » h tJS&gStSSfb:*; 20 
j®2 3 ©S^flSUx * h t omr&wifflm* 1 0 G H z © 

WM&lttzZlfi. ^<DmmZ. ± 1 0 OMHzfeJftycfr 

[006 3] *HJg^Si<Dig^^{b7t;?S2 1 *sj:0' 
2 3©<fc Mc, ja&&£5t{fcfcig*fi£BJgiK-r S C £ IC 

[ 0 0 6 4 ] 0 2 (DmMBmofflmt&mitMm 21*$ 30 
<to'2 3 <D&ytm 3-- - y v (D^mmm^mMv^^m 

■ m ■ x$o>it^S3©SM^©B«fBB«r^J. 
[0065] 

[^©^m] c©^Bj{cj:n«» u— *r 
^•rs^^s^b^asfcfc^r, <i^©^i*u- 
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: U— ^^©Ul^^ia^^-SS^raPili: fc 

tt-^j£lfc©&&{S©raPg<!:&*<l: 5(c£5£{b-f sc 
[H®©fSW«cittW] 

[01] c©#6Hj©mi£^ffiKJ:S©/i$£fc£5£{b 
[02] c©^©^2SISijf5Sg-c*^^^fijim 

- [03 ] -7t^'J -^n- x £ P >SSig©Sii^©jg 

©flJ-c*-5„ 

[flF#©5B9n 
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